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(54) LIQUID CRYSTAL ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal element which is not affected by hardness 
or softness of substrates compared with a 
conventional liquid crystal element, to be able to 
keep liquid crystal layer thickness constant over a 
long period and to stably obtain a desired contrast 
and reflectance thereby. 

SOLUTION: A liquid crystal element is equipped 
with the first and the second substrates 1a and 
1b, at least one of which is transparent, disposed 
to face oppositely, a plurality of columnar ^ s 

structural bodies 2 provided between the 
substrates 1a and 1b, and liquid crystal 3 
enclosed within a space between the columnar 
structural bodies 2 provided between the 
substrates 1a and 1b. The columnar structural 
bodies 2 are formed with photoresist obtained 
from a photoresist material with 10-15 SP value. 
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I mv* 13 'jrtt < b t - tfaWWB: - *f faKB $ ft 

MaMsmtciKt fcmaa««a#ra^2iaKSx § ft 

mfisa«^it{*i i . S P mff 1 0 ~ 1 5 cD«£r*> » 
*T. 

[ 11^31 2 3 If K*#flMt*«* bis is*. hTfo&sf 

I 3 ] WE**fflMrc»rt SftT ^4 IJ E& 
ttflljt^S § ii 3 At m~ 2 0 m m T"£> h H^I 1 X«i 
2Stt<Da$y B ^ : f. 

[ tsxm 4 ] msxfr&MtT&is. £ ft-o ^ w tea 

ttflBtttcDiS $ (3 5 At m~ 1 5 At mt'Jb -6 IS^JS 1 Xfi 
[ ff£if 5 ] Miem 1 RlfJd 2 <7)g«cD*ft-f ftiilg 

1) iffA*F«IMH CE9 $ ft. 4 S8«iaBJ§;#5 *«X»i 
2"yteJ8«IS7 -f iUJ*.-VS>&m&X 1 *»fi>5W»^ftj6» 
(cie«SO^ B B B ^. 

[ If #31 7 3 mfiewa&K«0/S^SISI* J »iURlT'*f± $ 

tix^hmm i 6 co^-rft.AHciea^jRfBS?-. 

[ 8 3 S?ieettfitJt*i: Ml SJ3 l Xt3 ( Rlf ) 

ii i & h 7 co^-rftAHcias^aft* 1 ?-. 
[ it* w 9 3 «retttt«&tt t Htr tarn ixik&v) 
m2^«<hco(accErsi8i* s ffM$ft-n.^if5)<Jl i ^ 
/•> 8«ov->-rft*H;iea^?sj'B* ; f-. 
[ nr$m 103 » i co3i«co^r«offi{= . s p g*< 1 

0 ~ 1 5 £D* h U h £ FJrJgiDJS S TSTflj-T 4 * 

«rEJt*xaa. «isaji&3R««aur fries*-' 
mfeft««3t*cD±*>f» , m 2 oawsrate-c weir 1 

I 1 1 3 If f £* h U i^'A h WS^fBXaT'Ja . 
Sfffi* hl/i/Xh $m£J¥3 3 At m— 2 0 At mtlft 

sa^'a i oieKcD?g B B B ^^jt^„ 

[ 1 2 3 1512* hUiSXb fm^ffilflT'ii , 
HE* hV^h **f*£JS3 5 At m~ 1 5 At mttffit 
1 0ie«^ B a B ^iD^it^j£. 



[ fii*if i 3 3 mriesftxaff k . iffe* n/i;xh 

2 cD^.-Tft*H3ESgcD?S a B B ^cDig3t^j£. 
[fg^iSl 4 3 MfeH3tXSm. fyfiii^i^ic. 

mettsxc: safest- # y r «rr»*n i o *> <b 
i 3cD^-r^icie»cD?g B 9 B ^cDiKt^i£. 

xms.v'?g B B B i£sxai!itc. a?i*xstcj: o^^ft-s. 

«Pl*J8rM*^l 0j&»4> 1 4cDr.f i ft*HC|?tKcD^ a H a 
3^cDgBt;fr&. 

[It«5l 1 6 3 ARE* 1 &yW2<D««i: LtfJif 
ftUfliSr^-r^t^Srffl^. If IS* KU ^ Ffflil 
XSKr*5V»T»43B 1 £«<Dlgffi^B&ffi±lw* hUy'Xf- 

^cD±(cffi-tt«> RRafeRSrKttfi^av^ 
(6l^^r-5i ^{=*ti*iEJf 1 0*^1 5cDV^ 

[ m&g i 7 3 wrEJS i &tf« 2 cds^ct? o < 

ttiBEA* : fiai«CEiISft.*«Ki: LTS B M7^ 

6 CD u-f ft *HCf5*8cD?g a a B ^cD^jt^a . 

[IWSW 1 8 3 WISP««cDjSI^ra€r«iUE'K'«ii: 

■tzTMzstsnim iohi 7o^-m*HcieacD 
c f8*js i 9 3 i>iieft««jt<*: t mmm ixi:(a 
mm o*^i 8iD^-tft*>tietKcD?s^^. 

t Hl^ig 2 0 3 liife&ttfliiitt t fulfils 1 X(a ( a 
[000 13 

mws-ttn&^Kmmmfrt ®.&t t tea 

B a B ^5.t>'^-<7)M5t^^CC^-r^> . 
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[ft*cDfir«3 -wcDiswaKaA^^A l tMatFf- 

«RKIRffi-f6. ?S B a B «f4*tc^?1A$^Tfe<¥cD 
^T'«ffl$ft4. 
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[00 04] Witf, WBBB36 2-20 3 1 2 3#&fg 

»At«:«ft*^c*jv^ . %m®.mz%-2i%-<?>-? h 

'J 9X fttzmm? &XV?-frhtt& 8 5r®« L . f£« 
(c ± 0 5 ^ ic^-iH S /H*J iz mik rH> Ctt 

iLTttxtfcaajf^i^BH^snTv^. zlx. z 
Mzmmm m&isz >—>v-r & c t a^sc^- o . ±h 

[00051 

[% H J!#j??&L<fc 3 fc-fS&fi] L^L&tf'o. WEW 
03836 2-20 3 1 2 3^#S(Cj:-i»?gB B B ^tCfc^T 

&. is (g^flijt*) <mftX'hh%^y®'g.F>mmz 

sat** 1 * fcfc.$r < * & . tsA * im s * & oksMI 
^m^mm^m tx oizttmz&btzMzMwm.Ei 
[0006] -ei-cawwm. 1 1»— ^**a^* 

m*\zltKXWfocrmmz¥M1±tih ZttcK. tfz. 

&mz3btz o m&m<nmx-t:-~%.i>z&r>z t **t# . c 
ncj: 9Hfa<^=3 h&x/gstmtf&Miwznt, 
nbm&m*RVwm&%wm-%&itmm?bzt z 
m&t-tb. 

[0007] 

[ mm zm®.-? b tz*><F&®. ) mEsas £ t tz*h 
ntz. 

gjffl u -immwi±iz* wi>x vmmn'&tnw-^ 



Z'&bZb&X'Zb. tfz. 7* h-?X7£-ftLT&lt 

(3) 4: ?§?f]^<7)S^ fc <0«2ftsffl r *f i S 

«Bft*0«»t L-T S Pfit* 1 ' 1 0~1 5 cr>mm> 

rn-KH Ltfmmz'Z b mmz^ < ^ o . a^ttsjt*^ 

[0008] WIE»J!.t:*-^***M»i. t fc- 

« it b mmwtm#mcr,£mz$t x $ floats t $r n 

tTfcO. WKfettflliifcli. SPI*M 0-1 5«fl 
[0009] WsBfcft^ffiflS^ t J: * t - SSStra 

fcS^Ct. KB»tiaBI*J5r«<r>IBIPIIC«oci:*<T- 

8 aTX'h b if . *fMB<OiKA*^ C H o T fttt 
L TV * 4 ffi*^ 1 5 p< - 9 S 
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mt^ths pm<7)ftfr->x^bmi&biW£, w&t& 

fi^gfrX-fflfet bZt # 4 . IfflB^TH^S 2rt#-5> 
^46co«S<OSP«*U Oi 0'h$<^-^r <4t. ?S 

a a a w s p ft t ifi < o xmmm.fo*m®r? b 

tzm I ■fi£L£,<%b. £tz. ZCDSPmtfl 
L . ttttfllSft** 4 *^ Sr "SIR L T ^ttt^* 5 fgT L « < 

S^J^^i. nKn&SLoPrlinfflz. SP<1*>"1 
o-i 5^*hi^^'x h*f^s-n»fS<7)i??-ci£^-r4* 
h u h *mftmia t . we* ^ ^ i- 
Bi*^msos^^^ ->X'ftfti}m*m-n%3M 
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[00 1 3] *^c*3^r. r *M^y'xW 
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( RXf ) * 'J 0, SItEL ^SK^'S^-r £ - 

klcJ: Oatf^H&ITkSrO, 5ftB3l6»Wi?l*CJ: 0I» 

[0014] *^^0?S B B B ^I^SU-'^^0K3t^SCioV^ 

fm.tt&W>-?tlX'$>iXi>J^\ Wf iXC lt *> . £ 
«fH(C3I8!L7t;?S B a B ^*W?^^ J: 3 fc-f * . Mia 
ftttfltiiffcWiSSW, ra*^ft#ttia#o£. ft#«it 

[0015] ^3£Sli*^^i:SOS3K®O^P 

M-g-^'O. 5% (63P3S9 9. 5%) liLkX'htllf. WL 
i a m=F k LT«H£Rfce**S5««:»* - k ■ # 

-tZ,\zl.tLtfr>X%3ffli&<r)Wm*>bZ <t'-5>**. 
fi|-£#4 0% (iOf60%) mTT^n^SS'ft 

5 0^mgg, fflBIWi3^m-100 0/im»Kkr 
hZttfTth. 

[ 0 0 1 6 1 irt:. mieSSS<^)/fl^l3I^a B BjS^2r 

w^giiz%-&z j tfz®km.'c-?z>zttfx'*h. 
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[ 0 0 1 7 J ifc . *^ w ?g B B B ^^(;fc^T .mis 
caw 2 g^m^fisii&^Er enia-t 4 feifxottfls 

£fii;i*:i«9k-f S-I krt*T'&*. C^^I^KIS 
t. S?l£.yt£2»£k LT*ft-?i7.1tffi£flliJC.rt:t><9 

m 2 £^ ir ^ & ft^iti* ttzfotfxz 
Kunm zm^x immmmcommzmmm.^ em-? 

^Zt^zxn, m^zr^rriZtii'simX'h^. 
[00 18] ifc, ^lM2«Sft LTffifiStt£ 

leettfluft* t msm ixa (rui m2commt com 
[0019] HiJieft^ititftkiijiam 1 xii (a 

•T^#ffi±X(± (fttA) m2S«c7)ft«fil^(*:(Cf6]<tT 
m2SM(7» i r^ffi^|3]«' 7 )Erfi]^2r 

*>Mhzthx%. ztiiz£r>mmftmzm%mzmt2 

[0 0 2 0 3 £tz. *f&HJ^■^£(3fcv^•C; SylSSlTtX^ 

&Ltzy* hv^^-cfrie^M^^ h«^»^a-?i 

Tift -5.. S55t&lA3S«^gncooT{i. »*»<?3*^ 
l>CkT-tfl-6. 
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[oo2i] it:. xft&Vimizti^x . itfss#x« 
miz . h51£* huisxh ttsaBcwjeawEatTOHT- 

§*ti,;t* ! t^§. mnaasfexsi*. «ne« 

ss!«xscj: mhtiz tt&mmmz a l xx hn^t 

ttLX'nitfX^. xxbmieumzftoztizx o. 
^■\^stb r jfpw-r s c: t tfx- # . immmz x & ma, 

W&cr>&TZ%<?>frmfthZ.btfX'%&. ±tz. x*. 

0. Ji?lg«ka#$:fftk^S?^tt£ft±**l>-k 

[ 0 0 2 3 ] fcfc. *JBTO?«C«V^«. ft««3t* 
jWBjS SftfcSS l atftLhtc* 2 aagS:*i3®tt/w«t=lB|. 

atX»AS:**iitf ^ k i * . 
[00 24] 

[ %B$cr>mkcomm : -*-?mco i ^mmxs> & m&m 

^(i, ^ < fc & -2r#j§flE& . m 1 ZUflR 2 cD^Sft 

££«£ ; rf&. mmm±. wm^^izmz-so x 
«ffijtf*c* 5 m$ fit v ^ . i&g&co&tf witttta s p 

<t#U 0-1 5«0««*»'o»^m.3Kt»- J f^>«* l ^^S 
tcoxfch. mi£m&ffilz&lf&mtZ&V;ffimftm<7)3. 

[0025] SfFfe*^^H*6^®^7S8 a a*^i. mi 

im.cr>£ot.zLx{m.x-t< h . mL^=f j ws.t lt* 

ffMffiC S P t A ! 1 0 - 1 5 h V y'X M^SSrFJt 
ya-f- < y?'WMW&ttcr)^mx J fil h. 

5/xm~l 5wm^JS^>/f^t^l>J;otCfe)-(CM7»:-f- 
h. 

[0026] *ftmzaii2> r s^j «i. *nfttt*><5£ 



>vM,#.<7>i,<r)Xhhzt ^ihtih. miRtsm2& 
wsmfitfy < >^^m<T>^m.t£mAt>^tch^<r>xh 

->Xh%}&mh%\\ 

[ o o 2 7 ] m i mrm 2 co«b# & 0 v>t- < 

W&Z m& Ltz i, w k TtitiX v > . aKBWKOfffl fc L 
K XV^—^^xiVTbymnfflfe^ii^xm* 

&mX'*h. aaTOSfc L-rHI TO (Indiun Tin Oxi 
de) . SnOj , I n0 3 ^O^mrt'ofrStEffi. «fn 

[00 28] <Z^X\ J»a<0tt*e«it*r«filtT-g= S «t 

nxmmmz, mi* hu^x btmm&izttLx^ 
— *cy?"W!Miftr>xi> x\^. ftytmn^—^y?' (r 

1. z<nt*<r>tm§&j!.imi&i occuuitc-riw 
saa t. mmtz . «*«<o u h ft « s« 2- ar 1 0 

0°CIiLbO*>y b7U-b±.l,znE.-tlZbX'ftlZ>. 
I 0 0 2 9 ] «V^"C. »3tSW)ttBI€:3!<RaECaft** 

<7>£.toZRytrh9m*^ 0. tfAh-mit&fiozbiz 
^ u v x j« ft z r * -x h r u - h x c ma-ri> - 

k tiT^ !> . z\cr>t* <r>1imjSL^imUi 10 0 °CiiLh 

(c-ri>"kA 5 T'^i>. omwitu 

[003 0] <X^X\ m2^Sif ; t#S^*r- -f-^lgffi 

«f + & &ft k jk 2 commft zmwit x-&vtm&& * 
v^-c^iaz/^2S«j§iss5!as:*f±-r*. tea. a« 

«J*«s^klSIBS!f(;. [S]l:*M^-/7sh«^2rffl^Tm 
l«KOHHWBC*fjh«f:»i«LT*J<ii: i>X*h. 
[003 1] Z<nX ■itcLT^^ix/L-S-t/K^aADA 1 
«^?!5H B B $rKSt£Ai-^ £ k C J: 0 . iSJl*^ *<»^<x 
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[00 32] ZCDXolZLX'&btimftBROimtm 

m^m^m^co i m^mmir m i c^-t. ; 

&. SKI aXVl bWffltctiSPiil 0-1 5 
co*bl^'*b1*^A>M*£ftS*bU:Ax b 
^<7)S«ffiitfr 2 «? ftTfc 0 . 1 a . lb 

®<vmmm# 2 masnrc: <4?g B B B 3 #mt: s ftx ^ 

h. SKla. 1 bl^HIWCIiiWWIcfrft 

[0033] znmA^iZXi b , *«*? U, lb 

1 b cr>'J?% <bh -ttfZ&Rtc&flfr h%li> <?)X'fo h 

^SVO* b bW8JiSS»*''?7.X-*S P<7)1l*< 
1 0— 1 5 <5DE§!C3b ■Ift^'b^ftS* bW 

fx ba*Mut*«. s#s p«8*8'jaTT»*a*3 
ftatft 2 nFmaBms&ft ztiz. ztuzxLxm. 

»la, 1 bcoiaKj-r^r^^S^ra^SESWOIf^Sr 
9-tt*tfc^aKr^3&*. S«^3t*^^fiSc-Ti. k k 

[0034] tti. mm&i*2<r>ftmt lt* m/->- 

XhJSfflL. 1 aiK*M^^h^S: 

S*»at*2S:#4. £#flBft*2Srfl&SU: 

[00 3 5] tt^Rlii^ (S««3ft*) «r«l«-r6fflJt 
k L-C. m.&tV&ito&W'bZ^OZm^hZ.bi.ziL 
0 . IgfljmE^^yb^xb^rkcOx^^X^ttSrJiO 
R» =5: i Ok f 4 - k * { T £ & . ?g B B B oa$gC L X 4 
if. mtlfnUkb 2 0' felT. J:9#*L< 

&4. 

[00 36] * fc. i^ofljyoHSfeJgJg^aEfa^^S: 



WC. Slit 1 ak&ttWa*2fc<0B|&tfJB2»K 
1 bkft«flljt*2k OBItc. ^ft-eft.rft^£tSc7)E 

4. *OffiOf*jac«4. !IllO^ B B B ^>|5|8TS>9. |SJ 

isk.stgia, i ^(rm^thmvz^ix^tmyih 
[0037] ztDrnWum^w^k-rh^tz-oxa. m 

ffift-£*£l a. 1 bcOtSttJg^ffiit^S i 0 2 ^ 

so«^;ie^ttM$:^b->-3-hft. mw&mz£<o&f$. 

^tfasM-*. trz. ^f&mz ^zm^mtmB^w. 
a s B ffrl3C^t. iwflMHIWi. iai^i-?ff B B B 
mTizb , » i a« i a k stt^5t* 2 k <on»tf 
^22^1 d k fe#mmfc 2 k soraic . ^ti^nzrih 
gmnwrnsmizhtzzwiftm 6 * j is(t^n^ lot* 

lit. El*l«6<0WttKi0. tDW^tmU *3 V ^TvS B s s 

v>^i*Hcli5o^Ei6j«©k^4. 
[0038] ^0?S B B B ^^1 , '«?-ri>Cft^oT(±» n 
ffift>MR 1 a . 1 b<0«SBg«Br±tcW^'J -fSH 
E[S3K. ^'JT5 y^K^^riSisiK^k^EtsiK*:^ 

WS&t/EHoilf+S StU. lb £fflv%-£ . a 1 <0fflE 

H4ic^-rj:3c mimm.1 a ka««atfr 2k <ora 

5. T/m2S«l bktt«fi|jt«:2kc7)fai3. ^tl^/lC 

iik.wu. i b^tsiK-enmsttf) 

^®6iia<7)^6*lJi*f ^mitSixS k k t . ®mtt 
Blzti^xmihft^tfVig.'OW.ftimbKcZ . z<om& 

m^it. % i sifts 2 mm. u, ib ^nmm^.m± 

(-^y>mm^**14M 5 RZSES*im 6 zrW}f£.LX}i£ . * 
WfliltiEl 1 co^ B B B m^co^-gr k I§!«IC LT-f^ST'# 5> . 
[003 9 ] ttz. ffl5t,Zifrt£oiZ. SlSSlat 

att«!3t* 2 b <nmzm&<ow9mmt,zhtz&-g.5$m 
&m5&v&ftm6 ffzcvmi.z&tiLztitzm&mTi* . 

4. -c07g B B B ^CJ:4k, a3<?)?g B B a #^i|5l«C 
if la. 1 bco»iS)i-SWt-eii<rflR»t<b^1Wi 
BKOttJRWatS* 1 !* jt S ft 6 k k 1 1= . «JJffl«JBK: fc i, >. 
X f&Atttm&nE.PnWte b Kf h . w (7)fg B a B ^ 14 - 
gl£&l a<75«®^ficffi±fC^mmi&^ttK5 S.L ir 
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[004 0] 06tC^-ri: OlZ. S2i«l 

lb olBSBttlf±(=^tt((ifilM£R 5 

[0 0 4 1 ] 03. ia4at/S6 co^^s-m 

t- -f y ^Sf^STW L X iJ < «(C JD t X , miS 
(Rl a±K»*LfcS«M«l*2W±lBR:EmttO*f« 

jxri/-i^L, Wis (ixif 2 o o*o T-£l#*iS#> 

a&Vl bcOidtSlllrSiS 0 0°C) OS 

flETTBO^iMfftifctJ: 0. m£Kl a. lb^ 

[0042] J^RHJ!l,fc»JISH t S:'«JEep;!raK: J: Dig 
-rSEfiS-fflV^^, ififfi2S^^NVU^mE$:EPSPL 

[0 04 3] rJl^x'J x^ffl^-fMaili. 'v.U^l' 

It I. ; t i: i 9 v^f * 7 t ^IS^-J. 5 . 4 
. t «i qf**H*fc:KJ£T 4 - 1 «fc *9 

;HM<oii&3n* * L T ^ U * >v b* •/ f - £ PSt 4 C t 

[0044] iti, 'y^fflfc^-ffKAH, ^ 

U *;Hfi*^^iJ^r*l6] 5: 1*1 i -wt 7 * - * >V 3 ^ ••/ 7 ffi 

-5- CD's <J 7> ;W tT -y f-* 4 7lV % h BcSl#'Js$ <t">t. 'v'J 
[0 04 5] ^->t, 7V— *-EMfc7*-#^3 — -y 



smx-m^btt. mm. ®KWL2&zmizZitxm 

JWltr^T-RSL, ±Si5«5t«S:a^L/C7trS| B B B * 
W3K*Jlirtt A n^mz J: D ?g B B B ^iOia 

t ^*ob ?s B B o«cm-fr sr wan l smmhp 

[0046] 

SJfeftCM-1 0 00 (S/;^tlS) rffl^T^Tt 
JBT<OYfl[/fl£R*f**HB-C<OY« ) T*i oilS . 

mmmi 

fk<ffl*Ztit:m 1 I TO«Sft#^5^«R£ 2 o 
0-CT3 OtHHIK*^-* -/Jkmkfrh 
V is XYMfA (SPttlO. *#S. JSRIt 
S) J5/im, 12^m. 1 8u mC0&f&t%& «t 7tC 

0 o icy 5 fl-raru^-* >-^' i . ^R^a««5tf*:* J 

tiLttzmi. hVXt't-frlXtS.Khl'iSAhtf 

mmm$:%9\-mm2iB.zm^xnKLfc. ix^x\ 1 

[0047] yjrfo. T^M/v-'xh^^SPfiii. 
spffl<o4h&»->Tv^*ir«ijB*ii:a^u. <a 

SPfii:(3]tT"$)4i: Ufc. JaTO«HltWCC**^Tt 
Ztl?tl5um. 12//m. 1 8a£ mtfOflWCfto 

±^ffi l tz * h u ^"x h ftft&m* tmtx'hhzt 

1 0 0 4 8 ] * 1 S«Ji<7)tttt^f*«±C. 
H2C75 I TOm»+S #5 £Sffi^J£ffi£i£tfcK 

u-/^ (Syj<7T>f y?-S^;uttSS!) Sf^tSS^ 

fcSP<I7iO. XTvf M^-^f < -y^?S^B (SffPS 
^-SA n = 0 . 17 0. I^S^^ttA e=30. 
ffl^tfOffle^jSJKT*-! = 1 0 0°C) \,Zi]<i yiVWrA 



(8) (1820 0 0 
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Iff & i 5 tztf-f 7^«f4<7)»ftr MSL^?g H B B *-a 

[0049] ztic?cr>?gi> e m?izktn&)<s;^;vuxm& 

t%r>X*tiZ'ti&. mRl/mzWr^ixtz. it:. Z 

SR^HWEepftiUT-T^^ xttffiSffljt Lfc k r . Jjl 

f±S5»«Eii 3 0V (7 y 7E?'J > / 5 0 

V (7Wfi^) . nyb5*Mi;5. 4. 

E?'jT"<7)Rit^{i 2 3 %t-£> -> . mx-iimmmmt 3 

0 V (7*-- #;t/3.=.-y?Efl) /6 0 V (:7V— t-E 
, 3yh-7XHil4. 6. TV— ^-EJIITCOSW 
*te2 2%X'fritl. #T-f£fg»riffii 5 5V (7^-- 

/1 00 v (zris—rmm) . 

fc. 

[0050] i*:. soieklBItR^XST*. {lL7a-h"? 

MIS*- &&l>'#co&& a B a £«TU mt&ftst (ttft* 
PHItttR. CA-X) £ffl^Tftttffi3tf*k#?R a B B k 
^SHttfttrraeLfc. «M^{±#T'6- . »T1 3* , 
#T1 2° X'foitz. 

mm 2 

msSXtm 1 fcrfcv vc . Bffi* bU->'X htf® ( s Pffi 

[0051] zmikm^zm&mmxT;^ *tttt£ 

fc. Ttc*>%. WTti«lWLEt±3 0V (7*- rt/Un 
-•y^ie?H) /5 5 V (ri/-+E?!l) , 3Vh7Xh 
U5. 2, ri/-: Me?iJ-C'«0Slf*«2 4%-C'J>-5/L% 
ttTliffWKEEii 30V{7*-*;w-7?E«)/ 
60V (71/-tE?l) , nyh7xmi5. 3,7* 

f±te5 OV (y*-*j)Vn- v?W.f\) /9 5 V (7V 
— MS^iJ) , 3yhfxMi4. 5, -ru-i-HPlX-co 

mimi2B%X'h^tz. 

[0052] tfz. ffititmm<?>xnx\ mL?*h-? 
mzrnx Lxfttzvisxv mn±.iz . 



afflfts. ca-x) zm^x&Km&&k&mi> B t 

#fl 1 * Xhiiz. 

mtmm lcfcv^t. mie* » h *m ( s p <a 
io) (cft^r, /'7 5^»«i.*n^^h 

ffl(SPgl2. JSRftfD 

[0053] ^aflSB-^tttff LXrfU Xttltr 

-f-5r*>*>, WTJiffifSCEli 2 9 v (7?-*w 
-•y^EfJ) /52V (7V-7-ffi?iJ) , 3>h57h 
(±5. 4, ru- ^i2?iJT-OKI=t^{i2 4%T-ft^^. 

ST«iffii6«ffi{i 3 0V ( 7 * y ^E^'J ) / 

6 0V (TV—fWlM) . 3^h7^Mii4. 9. 7' 

JEii50V (7*-77;U3^-y?K?iJ) /l 00V ( 7' 
1^— f-EW) . ?yVyXh\±4. 2. ri/-tK!T 
«jaW12 8Xt»->fc. 
[0 0 54] £/L\ BtfEkR^OXST. flL^^-h^ 

romtfSL CA-X) ^fflUT««Mit*k^ B B B k 
tOffittft^aUtL^:. ««««i#-C5* . Iff 14* . 
#tl3' X't>-otz. 

mumtm i tcfep-c . Mie* f ispi 

1 0) {eft*.?, ^?S>-aW!ll*»4*4*M'^b 
«S(SP®14, *^ffl. JSRffiR) Srfflv^ffi 

[0055] #SB B B^^^ffEntDtr-rV<^Xttfgz- 
aSL-Jt t - * - WTtciF-r J: 3 tcAJf^rttllg^ftfeix 
^. -r^*>, *-»iCM«EU 3 0 v (7?-*^ 
-•y^E^'D /5 3V (7V-7-EW , 37F5^h 
«5. 3, 7l<~-i-mnx<n%.ttmt2 3%X-fr'>tz. 

mxnmmn.m±3 o v ( 7^-^^z 7 ?e*»j ) / 

59V (7'U— f-E^'l) . 37h77hU15. K 7' 
U-^Ey«JT-«7)RSt^± 2 3%X'$>itz. ftX'imSfrg. 
mt50V (7t-*/W-7?E?l) /9 8V (7U 

— t-E^'l) - 3>-b77M±4. 3, yu—fS.mx'<r) 
BUttWi2 &%X'h-otz. 

[0056 ] 1uI2k(3]«^Xgf . mL7*h-? 

x 9 zftz^mmiznjtLX'&fz u i- bko±c . 

KfE#. ^Sy#^=S-fS B B a ^jSTL- Sftt^H- (ttWPff 
ffif4^a$!J. CA-X) 5rffl^rattt!!it#:^«-?S a B B k 
»fcU:. SftWStiWf 5* . *-C 1 3* . 
*f 1 2* X't)r>fz. 
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»fcW5 

tFftX'80°CX'l S^BtSDSfeL/jft. rff'J-f S HErtUK 
Sr^f>-3-x-f h7V- htCT8 0°CT 

saiBWRL. ftfl^rtr 1 8 0'CX'2 WBttRL^. 
Jl<OEf*iat«'#IBl S££ 2 o o-ct-3 o#njffi*^- 

(SPfilO. *#§L JSR*t$g) rXt73-r< 

tt«af*fiO*S r »e Lfz b Z r> 7 u mffco/i. 
[ 0 0 5 7 ] XHT. ^1 mm±<r>&#m)M#c7>±t,Z. 
mmtzLX I TO«fi»j«lB£;K!M S h'EfflKS£JBi£ 
L JR 2 OXT 5 * r EfrSl^fKffi & I£&#f8jt #0 

S P11 7 ^»feflig£3ill^Sf ixf* 

[oo58] z^m.ikm^zns.mnLXT^ xtttg 

7?EJIJ) /9 0V (TV— - 3VF7^MJ 

8. k ru— r&.mx'<7)R&mt27%t. 

L 7 * V- v x ? Sr it $ Wfc»fc L X *1i U is* h 

ZfflMLtztZb. 
3BIW6 

A<afe*S<TJtJHl <0 I TO*«<J-*;5f5*at** 2 0 
0 °CT- 3 0 iJ-BIK*^.-^ > ^ L . ^7; ^^tSSsA 1 £ 
^hV^hltfi (SPttl 0. *=ffIL JSRtt 
!g) Ut73-f •; y^Lfc. <$^T\ K^Sr 1 0 

±crh\ m7*h-?x.?&'frLxm*bu> ; xhmm 
mmzmmmsim&im^xmxLtz. <x^x\ 10 

C«J0ttttflBft*OWS€:aiSLJtfci*7tf 



■•K'JTi •/ 71?? 7V)Ei*iK* RWfc . c: weak 
«i, tttt«3!*±i=EmaWflS:*ru-tt«U 2 0 
0XrC«#»#>-&,r fcTJBJSLfc. liS2iDITO 

rw. Bffii»]«s: as i %.m±<7)mftmt znz 

LXZtitzm-^. &)£2 0 0-C^Tpfl2(SlS!§rIiO^ 

[006 0] w02-feyKcSPlS7<75#fe^>M^*f^ 

^?g B B B ^(dffi£PSP Ltf>W XttttfcjfteU: fc C 
-5>. lBt!rSfflS3 5V (7*- */U-3--y^S?'J) /6 
5V (7*W— 7-E51J) . nyh^xhii8- 7V-- hE 
WC«)5at*ti 2 3 % t . A*f <r-f 'M xWiffHh oil 

[006 1 ] H!TEtl3I»^XST'. fHL7=r 

masfttsrFL. fttMit (B«*Bm^t«. ca 
- x ) zm^x&#m&»tm£ktcommzMm Ltz 

bZh. 1 6' 
»SCT7 

Binaiussu icfc^T . spi7«o*'(7/w?f< ••/ 

7?S B a aCft^T, SPl7«IXf^7f<7?l 
a B B (Stf^S^ftA n = 0 . 17 0. l^m^M^ttA £ 

= 30. ^ym^nmff-i^T^r -ioot:)^ 
t^ffeti, fflssmmi t®mizixm£k&?t:'&tz. 
[0062] z<nmftm=F<?>±.TizmHzm.-&.-ri,myt 

«WEOV-caiW9 3X. IEilJ^S2. 3VT' 
(cSStKL-T^^^'x h^c7)±tc. Me^^T-f v7flg 

$• ffl ^ x a « ftf3ti* t ?g B H B h commn * mm Ltztzz 

1 3' X'tb->tz. 

mms 

^?g B B B tftiT. SPl7OT^f/^-7f-( 

£h (Jilf*S*ttA n = 0 . 17 0. fB«3S£;fr£A £ 

= 3 0. ^^Tffl-^offlK^iMET,,., =10 00 zrffl 

v^ffitt. wiEie»M 3 1 mmiz ixm&m^z'&fz. 
10 0 6 3] zn-mikmtttTizmAzw&thteic 

^ B B B ^C*S^EPto UT*^«ttt«e ufc t z 
IBiftmffOVT-aa^9 5%. |giW£ff2. 3VT' 
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a 0 B «Tu &t&ftt\ (t^wromtK. ca-x) 

1 6* T*ofc. 

0*CT3 OiMaK*^— *V^L. 7? y^wis*^ 

IiettK) £3junu lOjum, 1 9jumO«Kt irft 
J:^(C-t/i-f r n^tv=7-f--f >?Ltz. #^T\ tm 

»s*7t. Sfcc ^xbK7e^2 2 0*cr3^^ 

±Kiffffi Lfc* M" ^ h R tT* 4 - 1 

Ci. !(l2<OITOTOf+S*'9XWRt«B»«B«:tt 

£• "Tfci^ *T*J4iBi&ttJE«:4 5 V <7*-;$;u:? 
-■•/7E74) /7 0 V (71/- 7K^J) . nyh^xh 
t±2. 5. ri/- fE^jT*<50R»f*<±2 7XT*o7t. 
trci4ffi»«Et44 0V tfrt^-^EyiJ) / 

85V <7i/— t«M> , r3yh^^bt±7. 9. ru 

-7EWtW^*t43 0%T*->fc. #T«8B»«EE 
B60V (7t-*W--y?E«)/l 1 5V (71/ 
-7K?'J) . =?>h^-XH42. 3. 71/- fie^JT'^ 

* ? & ^ $ r^mmzmx: u t «* v y x h «<o .tic . 



Bf*Wt»L CA-X) *jm^T«««»tti:#Sflfc 
*>8ttA5:»eL*:. &tt»t41TCl 0* , *T1 2 
6 . SK'l 6° 
HJfetfJ 1 0 

lMESIIfc«9£B^'C, WE*M^^h«» (SPf 
*ffi (SPI14, *^*£L m«JC^tX«ttt«) rffl^ 

[0067] #iSft*^fc:«EBtt0LT7 r ^^ ^ffifgr 

lTTi4SEtMEE34 5 0 V (7 n 
-•y?EM) /80V (7V— ^E?4) . 3>h7Xh 
142. 3. 7l/-7Ey(T"<0R#5W42 5%X'h-?tz. 

»T14B»ttffJ44 5V (7*-^3Z.^EJ!) / 

90V (71/— 7E?iJ) . r/>h^xMi7. 6, 7U 

-*EW"c<soR»*± 2 9 o . #-c«±aawE 

1465V (7*-*;U3=.«/^EW) /I 2 5V (71/ 
— *-E2fl) > n>YyXY\t2. 0, 7l/-7E?t)T^ 

[0068] WEtraafcoxar. fiL7^hv 
i^mts, ca-x) *m^xmmm.wb&mg*t 

0 , 7' Xh->tz. 

mmmi 1 

firiesBSsw i , mrie i to^w^ tfjxmwi 

itZttlX. ITOtffiftl7^Xf7^l8SfiJ:ft\ 

[0069 ] &mf B mi L tzmj±wi}QLx : T^j xmtz 

Tt^^. #T-{4lg^i±(4 3 0 V (7^- 
-•y^E?])/5 0V (7l/-7E?'l) . nyh^xh 
[45. 4. 7l/-7E?i|rc0^^42 3%fft^^. 
»T14KSJt£E{43 0V (^^-^/Un-'y ?EW) / 
6 0V (7U-7I2?ij) , 3>h7^hH14. 6,7 
l/-7E^JT^R*f^i4 2 2%Xh^tz. #T«IBIWt 
B45 5V (7^~^;ur3- *y?E?«) /l 0 0 V (7 
U-7EW) . n>h7XMi4, 7U—r&nxc0R 
%imi2 7%X'h^tz. 

[0070 ] frietra«^xsT\ fMU7^ 
Hie*, «a^*«ui?aTL. *«wit (tBfw 

B¥4*tti!. CA-X) J:ffloTS««it*^*?ffB a B> 
*tl 5' Tf>~>tz. 
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mm 1 2 

tk<vmztixM i <o i Tom.&tt$tfy*3m£ 2 0 

0rT'3 0#fSl&*^-*y/L.. *y$y%®ftfrt> 
5rJ*M'i'^h«fi(SPf 10. *#SL JSRt 
I)r5^m, 12jum, 1 8ju mCOlgmt tch X O IZ 

0 0 *CT 3 M8jgS±1k'<-*c Sir fr -a 

hsS3ti:l 0 0'Cf 5^-[SlcO*fXh<-dry^$:ffv\ 
tt#fll51fls&»fc. 

[007 1 ] &WC\ tgffij^^E^itg 5«in, 1 2 it 
m. 1 8;umC0X^-^£f*^LfcSil2c7) I TOtM 

* ay xs^^^ii l. mi mm±<rMWft&fc<7j±. 

fctC. X'<-+?-A , 9^MiW!XN-2 1 -S (E#-ffc^ 
9 s Zm^XmE.L%&k 1 8 0°CT2^(ajB^LTI^ 

-?-fl-fil5^m, 12jum. 1 8;umT'£>o7 l i. 
[0 0 721 S-tr;MCSPtf7«0, X*-r/MS 

*V?wy?»fl (Jffl»f*JI:frttAn = 0. 17 0.151 
S$SM A £ = 30, f J ffl^»ia«T» . j = 

10 0°C) t*-f yfrti® (S-8 1 1, Xfrf&m) 
ZWibaLtifi-l i •y?&Hi$:i£kLfz. 5 it 

8ao*£8WLfc?SflS:aAU 18//m<oftttfllJt* 

[007 3] ^m^m^zn.s.mntx t>m xftits: 

fc. -rttto-b. #"CUKtMUBi3 0V (7 3 
-■•/^i^l) /5 0V (7V-^E? l J) . nyh^Xh 

11 5 . 3 , rV-i-E5iJT'<?)RSt^«4 2 2 %X'h -> *Z . 
mX'itMmSit 3 0V (7*-^W-7 7E?'I ) / 
60V (TV— fEfi) - 3yh7XMil 4. 5.7' 

v— fE?iT-<os:st*(± 2 2 %xh -> . #r«sffi»« 

EB45 0V (7<— *;U3i:-y^EW) /9 5 V (71/ 

— twm) . 3yh5xhii3. 9. ri/- rifflX'co 
mmi2 6%x'$>'>fz. 

[ 0 0 7 4 3 . Z<n%tm 1 2(±. MKSMCT 1 £ 



— Wfflv^t»T*i*f. nMffllX-B&StlfctZW. 

■e*)Kfw±. -f^mnjg^i i ^fflASTF t v&m tx- 

S<7)I?£ £>ix£ £ i: jWM>»4 . 

ttlRWl 

$ftrt:3B 1 CO I T0^1ft*#7XlIr 2 0 
0°CT3 O^fSm^— y/U T7 U A-J&fiHIA^ 
&£*fl/£A*.h*m ( SPfiS. *#1L JSRt 
iO£5;Lxm. 12jum, 1 8m m(7)Jf&2: «fc 3 C 

o x:x 5 ^rarK-jf y y l . fflR<ott««iJs**«» 

JKt 1 3 0*CT5^fSlO^ N^-^f y^'g-^^. 

[00753 lWWra«flrJS*<»5W5 arSIISL^i: Z 
Ztl?'tl5um. 1 2^m. 1 8 At m<75®tff"C£> 

TO«SSft*^7X»K*«a»l«lB&Ra*fllJS*^ 

SfihayS*L. ^/V-ZWz. <X\^X\ 5t;K:SP 
WNLtzftJ -f 'y^iS^H^iiAL^. 5^m 

5-ziAU. 1 2jum^tttttSJft*Sr1rr42-feM;t4» 
fe««C»lf?R««*?&*r 4 J: o 4 y>\stf®<r>m 
JlUISrSBaELfciSAraAt. ffia a B ?l^$:^. t'fc. 

[0076] «-fS# H fl J ?tzmJEen]!lOUTT r A'f ^.ttSgS: 
8156 Lfc t w ^> . #T-{±S0&1EJE(± 2 5V (7^-^/1/ 
3--y^E5'l) /6 5 V (TU--fEfJ) . ^ybyX 
h« 1 . 3 . ru—f-EWCrtKIWi 2 8 %T'*> 0 . 

(i40V (7*-*/L'3^/^E?'J) /90 V (7'U- 
•fE^J) . ^ybyXbiiS. 9. 7U- fE^'IT'^S 
It^fi 1 8 %T'*> 0 . 7V— f-WSX^WM^t^^Z 

m^tz. 

[0077 ] 5r*J. WEtRWtcLT^K^ 7^mcO 
tt««31*iac. l5Et(S)^SP(i7^. 
*-?T-t -y tt&ihlzfjJ y)VW&Z : msiX,tzi]4 5^* 
7f< (»fe»c»S?R«jRft&#-r4t»^) 2r 
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>r/u**sm*wwi (sem) zm^xmmuz 

[0 0 78] £7t. WKkW«<OX8T\ h? 

L> JR«m (tt»*ffl?*W±J!L CA-X) SrJHvvt 
T'2 r Jtl7* s #T'2 5' X'h^tz. 

o*ct 3 o ^raffibK^-* > ^ l . r 7 u ;wr«ba»«> 

K)£5junu 1 2^m. 1 8^m^IfK^i: 3 £ 
*MB7 U^-^r > ? L . «ft<Ott««Bl*3&*» fcft * i 

^mmt^s^m^xm^L. m&zft-ytz. 

1 1 0 o Cr5^fS^-KXh^-^fV^^ff^, a#J»ft 

[0079] mmffx^mmi^com^ *»*Lfc t - 

*Jit2Sk.t>'S*L. ^-feyUSrWfc. &^T S S-fe/UcSP 

f!7<?X X^f/H^f 4 *y ?^ B e H C#4 

£&AU 1 2/im^8«iSl*S:lrti2-fe/W:ll» 

[0080] #aft*Ft«BEBttnUr ■r-'^ ^ttf&£ 
»eLfci:£** »T«e»*£Bi28V 
3-7^EW)/6 7V(ri/-tEJ'J) . r?>-h7^ 
. L N 7"V-^EWCORJIt*ii 2 7 XT* 0 . 
ayh7^«l«^t »T(i«ft«E 
tt38V (7*-*W^7;SW) /88V (ru- 
^ie?'J ) > ^yh7^h(i5. 7. MEJ'JT^R 
7%T*9. ^ttHST'CORIt***^*^ 

[008 U «EkH«KU"C»fc*S 1 2^m 



^yT^i^^M^mam (semj rffl^tasL 

T^fc, 

[0 082] TWEi:|S|*<^xaT. flL?*^ 
X7zirZ -T£Wmzm%: LX'&tz l/^h MO_tl~ , 

U JSftWK- (ftft^B^^K. CA-X) fcJfluT 

T2 3' , itl9 ( . #T2 8° Th-otz. 
tt*MH3 

fk < fut I T 0«Sft* # 7 * Z 2 0 

S^M/yXh (SPI7. *#*SL m^JC-fU^OMR 
-S3) £ 7 jum 2: Si -r < ^ 

U 7* hvx?£ffl^TS*U 3if££^Tftttif3t 
«IO7Mm60tt^«5t#:BKc. J5E k (SffiUO S 

TWKLfcki*. 51flWllWi. KSaWKTLT^fc. 

[0083] t?z. wietraacoxsT. isl^^ h7 

X ? S: ^ $ -T^ffi^tc mftLX »fc U x ^ h ffltO±C , 

tt««3t* t &miB t co&mn zmmttz. tmmm 

X'25* . . #T27* "C*ote. tLb^S 

7^hU^Xh«S<?)SPffl^l 0-1 5^)KH«C*> 

P ®^ 8 tlTOKHtc h * ?g B a B fc ffi^^-^ figffl Lfc» 

«tf7 Xii 8 T* & tfciKM 1 5.0^* 2 (C J: 0 # 
B B B ^ii:. SP^7^ B a B >ffl^^ftfflL/'^'& 

[0 084] ft»«*3flfeftSttttflia*^*S 

tcJ:0. x^-^S:ffl^^r<Tt>, Ka^SS^ttttW 

[0085] 
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B s a ifT-3jot, fe&m^zitKx &®.cowmz&® $ 
■%m * 6 i k *<x-# & . 

[0H<7>fB*=flrK«83 

[0 1 3 1 H«9BIBt'*iJ8A»^<OBrBB*3P 

®£^-$~0TJ>&. 
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